ABSTRACT purpose. To compare outcomes in Indian women who underwent total knee arthroplasty (TKA) using the standard Legacy Posterior Stabilised (LPS) versus the gender-specific LPS high-flexion knee prosthesis. Methods. 100 women (200 knees) aged 60 to 80 years with an arc of flexion of ≥90º underwent simultaneous sequential TKA for primary osteoarthritis of both knees. They were randomised to receive the standard NexGen LPS prosthesis (n=50) or the gender-specific NexGen LPS High-Flex prosthesis (n=50). Both knees in each patient received the same prosthesis. The resected bone from the posterior femoral condyle was 2 mm greater when the gender-specific prosthesis was used. Patients were followed up at 3, 6, 12, and 24 months. Range of motion, Knee Society score, and Hospital for Special Surgery score were evaluated pre-and post-operatively by a single assessor. results. The mean follow-up duration was 2.1 (range, 1.6-2.5) years. Respectively for the standard and gender-specific groups, the mean range of motion Gender-specific high-flexion knee prosthesis in Indian women: a prospective randomised study
was 111º and 112º preoperatively and 120º and 123º at the latest follow-up. The gender-specific group gained approximately 3º more in range of motion (p=0.007). The Knee Society score and the Hospital for Special Surgery score between groups were not significantly different pre-and post-operatively. conclusion. The perceived advantage of a genderspecific prosthesis over a standard prosthesis did not translate into better clinical and functional outcome scores.
introduction
Posterior femoral translation is a major factor affecting knee flexion after total knee arthroplasty (TKA). 1, 2 The high-flexion design of NexGen Legacy Posterior Stabilised (LPS) TKA (Zimmer, Warsaw [IN] , USA) incorporates an extension of the posterior femoral condyles that enables posterior translation of the femur and flexion beyond 120º without tibiofemoral impingement, along with modification of the cam, tibial spine, and articular spacer. 3 A gender-specific femoral component (NexGen LPS High-Flex; Zimmer, Warsaw [IN] , USA) was introduced for better fit and range of motion in the female population. 4 It has a narrower mediolateral dimension for a given anteroposterior dimension to more closely match the aspect ratio of female knees. It also has a recessed and lateralised patellar sulcus for a larger Q angle and reduced anterior condylar height. 4 There have been contrasting results regarding a high-flexion prosthesis over a standard prosthesis. High flexion assumes particular significance in south Asian populations for whom kneeling, squatting, and sitting cross-legged are parts of activities of daily living. We compared outcomes in Indian women who underwent TKA using the standard LPS versus the gender-specific LPS high-flexion knee prosthesis.
Materials and Methods
Between August 2008 and July 2009, 246 women (387 knees) aged >60 years with varus deformity of 2º to 19º and an arc of flexion of ≥90º underwent simultaneous sequential TKA for primary osteoarthritis of both knees. Patients with knee flexion of <90º, unilateral osteoarthritis, rheumatoid arthritis, post-septic arthritis, previous surgical intervention in any knee, or psychiatric and neurological illnesses were excluded, as were those who were unwilling to participate in physiotherapy and follow-up. The study was approved by our institutional review board. Informed consent was obtained from each patient.
After exclusion, 100 women (200 knees) aged 60 to 80 years were randomised to receive the standard NexGen LPS prosthesis (n=50) or the gender-specific NexGen LPS High-Flex prosthesis (n=50). Both knees in each patient received the same prosthesis as per the review board requirement. Respectively for the standard and gender-specific groups, the mean patient ages were 68±6 and 64±3 years (p=0.21), and the mean body mass indices were 31.1±5.3 and 30.7±4.9 kg/m 2 (p=0.33). Under standardised anaesthesia and a pneumatic tourniquet, an anterior midline skin incision (10-14 cm) was made using a midvastus approach. After soft-tissue releases and balancing, the femur was prepared, followed by the tibia. The femur was cut with 3º of external rotation and 6º of valgus. The resected bone from the posterior femoral condyle was 2 mm greater when the gender-specific prosthesis was used. Approximately 10 mm of tibial bone from the good side with a 7º posterior slope in the sagittal plane was resected. The patella was not resurfaced. Osteophytes were removed and partial denervation of patella was performed.
Four hours after TKA, continuous passive motion was started. On postoperative day 1, active range-ofmotion exercises were started under the supervision of a physical therapist. Ambulation was started on day 2 and toilet training on day 3. Low molecular weight heparin was given for 6 days to prevent deep vein thrombosis. Parenteral antibiotics were given for 72 hours. The mean period of hospital stay was 6.1 days.
Patients were followed up at 3, 6, 12, and 24 months. Active range of knee motion in a supine position was measured using a goniometer. Knee Society score (knee score and function score), and Hospital for Special Surgery score were evaluated pre-and post-operatively by a single assessor.
Pre-and post-operative results within each group were compared using the paired t test. Comparisons between 2 groups were made using the unpaired t test. 5 A p value of <0.05 was considered statistically significant.
results
The mean follow-up duration was 2.1 (range, 1.6-2.5) years. No patient was lost to follow-up. Respectively for the standard and gender-specific groups, the mean range of motion was 111º and 112º preoperatively and 120º and 123º at the latest follow-up. The genderspecific group gained approximately 3º more in range of motion (p=0.007, Table) . The Knee Society score and the Hospital for Special Surgery score between groups were not significantly different pre-and postoperatively.
The complication rates were comparable in both groups. One patient in the standard group developed stiffness of both knees and underwent manipulation under anaesthesia at month 3. Four patients in the standard group and 5 in the gender-specific group developed anterior knee pain. One patient in the standard group underwent a patellar resurfacing at month 6 for pain relief. One patient in each group had delayed wound healing with sloughing of margins, which were managed by aseptic dressings and achieved wound healing within 3 weeks. One patient in the gender-specific group had a postoperative medial collateral ligament injury following a fall at week 1, which was fixed using semitendinosus and gracilis grafts. One patient in the standard group had peroneal nerve palsy (neuropraxia) secondary to an intra-operative retraction injury, which recovered within 4 months. No patient had deep vein thrombosis or periprosthetic fractures.
discussion
Some studies reported no significant differences between the standard and high-flexion posterior stabilised total knee prosthesis with regard to range of motion and clinical and radiographic outcome including the maximum knee flexion after a minimum of 2 years follow-up. 6, 7 Others reported significant difference in knee flexion between high-flexion and standard posterior stabilised TKAs (138º vs. 126º 8 and 130º vs. 124º 9 ), especially for patients with <90º of knee flexion preoperatively, but there was no significant difference in terms of the Knee Society score and the Hospital for Special Surgery score. Long-term results of LPS high-flexion prosthesis are not yet available. Whether the increased contact area between tibial and femoral components in LPS high-flexion prosthesis increases its longevity is not yet known.
Gender-specific knee prosthesis was introduced based on the assumption that TKA outcome might be worse in women than men using standard prosthesis, although one study reported that women achieved comparable or better results in terms of implant survival, pain, range of motion, satisfaction, and outcome scores when conventional implants were used. 10 Conventional implants are supposed to have a tendency to overhang, which can be resolved by the gender-specific implants for women, as they had a different aspect ratio of the distal femur and a higher Q angle. Nonetheless, no significant difference between the standard and gender-specific prosthesis was noted in overhang of the femoral component or any soft-tissue problems secondary to overhang. 11 In 170 knees of Korean patients, the standard LPS femoral component had a better fit than the gender-specific component. 12 No soft-tissue problem associated with the overhang or underhanging was noted in the standard prosthesis. The aspect ratio of the distal femur differs across populations. 13 In our study, no patient had any soft-tissue irritation or instability associated with the fit of the implant, and clinical and functional outcome scores were comparable in both groups. The perceived advantage of a genderspecific prosthesis over a standard prosthesis did not translate into better clinical and functional outcome scores.
A limitation of our study was the short followup duration. The effect of implant design on longterm clinical and functional outcome and implant survival is not known. Long-term studies are needed to determine superiority of one design over the other with regard to function and motion. The mean body mass index of our patients was high (>30 kg/m 2 in both groups). The 3º gain in maximum flexion owing to the implant design may have been offset by early calf thigh impingement. Inter-and intra-observer variations in measurement of range of motion was not considered, as only one measurement was made by a single assessor. 
